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THE patient was a boy, C. G., aged 4 years and 9 months. He was admitted into St. Thomas's Hospital on July 24, 1909, and died on August 22. From birth he had been liable every few months to attacks of vomiting associated with epigastric pain. These would come on suddenly and would last for about twenty-four hours, the vomiting being repeated several times in the day. He was mluch exhausted by the attacks, and would be kept in bed for a few days after one. The mother described him as a nervous child. The bowels were rather constipated and the stools frequently contained mucus. At the age of 2' years he had measles with bronchitis. The mother has one other child, a girl aged 9 years, who is in good health.
HISTORY OF FINAL ILLNESS.
On the evening of July 22 the child complained of epigastric pain and began to vomit, six or eight times daily. The colour of the vomited material was yellow until July 24, when it became coffee coloured. The bowels had been regular up to July 21, but from that date constipation was present. They were opened by enema on July 24.
On admission to hospital on July 24 the child was emaciated, pale, and in a state of collapse, with sunken eyes and feeble pulse. He frequently vomited small quantities of coffee-ground material. 'His breath smelt strongly of acetone. The abdomen was retracted, and occasional peristalsis from left to right was observed in the epigastrium. The liver dullness commenced at the sixth rib in the nipple line and extended to the costal margin. Its edge could not be felt. The spleen could not be felt. The thoracic viscera showed no signs of disease. The knee-jerks were normal; plantar reflexes flexor. Temperature, 101'4' F. Urine: Specific gravity, 1039; slightly alkaline with a large deposit of phosphates. It contained no albumin, sugar, bile, pus or blood.
The boy's illness in the hospital can be divided into three stages: (1) The full development of the attack for which he was admitted;
(2) A stage of remission; (3) Recurrence of symptoms, with fatal result.
The first stage lasted from July 24 to July 29. On admission the boy was so collapsed that subcutaneous infusion of 1 pint of normal saline was performed, and this was repeated on the three following days. He vomited several times each day, and, as he could retain nothing by the mouth, he was given 5 oz. of normal saline containing 1 dr. of bicarbonate of soda per rectum every six hours, and later 1 dr. of glucose was added. Strychnine was given subcutaneously. The urine was very scanty, measuring only 2 oz. to 4 oz. daily; it contained both acetone and diacetic acid. His temperature varied from 990 to 100 2°F. The outline of the stomach could be seen occasionally. Gastric lavage was performed twice and a considerable quantity of gastric contents was evacuated each time. The bowels were absolutely constipated and were opened by enema on July 28. Second Stage: Stage of remission, July 30 to August 16. The vomiting ceased on the night of July 29. Chloretone, gr. ii, was given on July 30 in a suppository. He was put on small quantities of milk and albumin water by mouth, and, as vomiting did not recur, this was rapidly increased; bread and butter, fish and chicken, were gradually added, and by August 5 he was taking food well. As soon as the vomiting ceased, the urine increased in quantity and averaged about 25 oz. daily. On August 2 it still contained acetone and diacetic acid, but was free from these bodies on August 5.
Third Stage: Recurrence. Death. August 17 to August 22. The vomiting recurred on August 17. Food by mouth was discontinued and the rectal injections were resumed. On August 18 the breath was free from any odour of acetone, and the urine contained neither acetone nor diacetic acid. On August 20 acetone was present both in the breath and in the urine. The vomiting persisted. Any attempt at feeding by the mouth was followed by vomiting. The boy complained of epigastric pain and slight fullness was observed in that region. Chloretone suppositories were again tried, but on August 22 the temperature rose to 104'2' F. before death.
The body was extremely emaciated. The weight six days before death was only 27-lb. The stomach was considerably dilated and contained a fair amount of foodstuff. The lumen of the pylorus was very small and its wall was thickened, its length measuring about i in. No ulcer and no scar could be found. The transverse colon presented one portion, 1 in. in length, which was narrowed and collapsed, with its walls in contact; the neighbouring parts of the colon contained gas, and the transition was abrupt. The mucous membrane of small and large gut was healthy to the naked eye. The lower lobe of the right lung showed mnuch purulent broncho-pneumonia. The remaining thoracic and abdominal viscera were normal. Microscopically the pylorus showed thickening of the muscular wall. The liver gave no fat reaction with Scharlach.
REMARKS.
A review of the symptoms observed in this case warrants the statement that they are practically identical with those described under the heading of cyclic or periodic vomiting of children. I asked my colleague, Dr. W. S. Colman, to see the child with me, and he regarded it as undoubtedly suffering from that affection.
I have been able to collect only ten other fatal cases. F. Langmead has recorded three [10, 11] . In one, aged 4 years and 11 months, the gastric glands were found to be degenerated with small heemorrhages between the tubules; in the second, aged 4 years, there was also some degeneration of the glandular epithelium; in the third, aged 4 years and 11 months, there were several shallow follicular ulcers in the stomach. Fatty changes were present in the liver in all three cases.
Eleanor C. Jones records one [8] , aged 3 years. There was no acetone in the urine; the stomach was normal, and the liver was fatty. Holt records one, without post-mortem details, in which death occurred after an attack lasting seven weeks [6] . Crozier Griffiths records two [4] , aged 5 and 6 years respectively, with autopsy in one (aged 6 years) in which were noted necrotic changes in the mucous membrane of the stomach and intestine, slight parenchymatous alterations in the pancreas, spleen and kidneys, and fatty infiltration in the liver. The body was extremely emaciated. J. Comby notes three fatal cases in boys, each aged 6 years; but gives no details as regards autopsy findings [2] .
CURRBNT VIEWS OF THE PATHOLOGY OF CYCLIC VOMITING, Before discussing any bearing of the above case on this disease, the current views of the pathology of cyclic vomiting will be mentioned very briefly. The discovery of the acetone series of bodies naturally led to the supposition that they must be responsible for the attacks, but with a wider knowledge of the frequency of acidosis under various conditions this view is being modified. Acetone may be found in the breath and urine of children under a variety of conditions. An adequate hypothesis must explain the attacks of vomiting, the presence of the acetone bodies, and the fatty liver which has been found in the majority of fatal cases.
Langmead Lll] assumes that some poison is absorbed from the gastrointestinal tract, which causes the tissues to be flooded by an excess of fat derived from the subcutaneous tissues, an excess which gives rise to imperfect oxidation, and so to acid poisoning. The fatty liver he regards as the result, and not as the cause, of the altered metabolism. Howland and Richards [7] have observed an increased quantity of indican in the urine before and in the first few days of an attack. They assume in common with many writers on the subject, an unstable nervous system, and conclude that, as the result of some shock or excitement, "a diminished power of oxidation results, and the organism loses the power to detoxify substances absorbed from the intestine which have been present there in excess. These circulate in the blood, exciting their poisonous action, and cannot be excreted by the kidneys because they are not brought to them in the proper form. It seems probable that they are excreted and reabsorbed by the stomach and intestine, in the light of which vomiting would appear to be eliminative and thus a protective mechanism." Ewing [3] regards it as " a complex disturbance of metabolism occurring in neurotic and predisposed subjects, in which rapid burning of body fats, defective function of the liver, and poisoning by intestinal putrefactive products are combined." Comby [2] , in an exhaustive paper on a series of 100 cases, suggests that the cause of cyclic vomiting is chronic appendicitis, and records eight cases in which appendicectomny was performed for the disease. In five cases no further attacks of vomiting occurred, but in three the attacks persisted. In Crozer Griffiths' [5] fatal case the appendix had been removed in the last attacked preceding the fatal one. It would therefore seem very improbable that the cause of the disease is to be found in chronic appendicitis.
Poisoning arising from the intestinal tract, with resulting imperfect oxidation of fats and their accumulation in the liver, seems therefore to represent the current views as to the pathology of this remarkable affection. A nervous temperament has also been postulated as a factor, and it appears in some cases to have been associated with a tendency to migraine.
ACUTE STARVATION. Now one of the most striking clinical manifestations of cyclic vomiting is the rapidity with which extreme emaciation occurs. Whatever view be held as to the causation of the disease, acute starvation accompanies it. The phenomena of acute starvation must therefore be considered, or at least those having a direct bearing on the subject.
Acetone bodies rapidly appear in the urine and breath in starvation. Ewing states that a pronounced acetone reaction is present in the urine in a few hours from the beginning of a fast. Howland and Richards state that the acetone bodies may appear in cyclic vomiting from three to four hours after the last full meal. In my case the final attack began on August 17. On the following day there was no smell of acetone in the breath and no diacetic acid in the urine. Both these signs were present on August 20. No note as to their presence or absence was made on August 19. They did not appear, at the lowest estimate, until over twenty-four hours had elapsed.
The relation of starvation to acidosis is a well-established fact and needs no further comment here. The subject has been critically reviewed by Dr. E. I. Spriggs [15] , who is also of opinion that the acidosis is secondary to the starvation induced by recurrent vomiting.
The liver has been found to be noticeably fatty in patients who have died of starvation. Leathes, in particular, has discussed the question of so-called fatty degeneration. Lebedeff in 1883-showed that the fat in the liver in phosphorus poisoning was not formed from the proteid of the liver-cells, but was imported from the fat depots of the body. This has been confirmed by Rosenfeld. Leathes and Dudgeon have shown that the fatty change in the heart brought about by the action of diphtheria toxin is due to the unmasking of fat already present in the heart but not susceptible of histological staining, together with importation of additional fat. Mottram [12] has recently shown that in rabbits and guinea-pigs after twenty-four hours' starvation there is a hugeincrease in the visible liver fat, and an increase in the percentage of the fat, but owing to the shrinkage of the liver in hunger the rise in percentage cannot always be attributed to an absolute increase of the total fat in the liver, though in many cases a large increase does occur, and that such increase is due to a migration of the depot fat into the liver.
Fatty change would then be reasonably expected to be present in the liver of patients dying of cyclic vomiting, and such appears to be usually the case. It was, however, absent in my case, but the child was very emaciated. In the middle of the attack for which the boy was admitted into the hospital he weighed only 26 lb., a weight which would have been normal at the end of the second year of age, whereas his age was 4 years and 9 months. Lebedeff found no fatty change in the liverof an extremely emaciated inan who died from phosphorus poisoning; and Rosenfeld has shown in both dogs and fowls that the amount of fatty change in the liver after phosphorus poisoning varied directly with the amount of fat in the body, and in emaciated animals there might be none appreciable. The fact, therefore, that with extreme emaciation, in which the depot fat must have been all used up, there is no fat in the liver is an additional argument in favour of the view that the fat in the liver is derived from the depot fat. The absence of fat in the liver in the case under consideration may also be partly accounted for by the fact that glucose was administered per rectum. The metabolism of fat seems to require the presence of carbohydrate, and the glucose may have enabled it to be oxidized in this case. I have gone into these details as they tend to show that both the acidosis and fatty liver can be explained by the acute starvation involved in cyclic vomiting, and that thecause of the vomiting is to be sought elsewhere.
THE PRESENCE OF HYPERTROPHIC STENOSIS OF THE PYLORUS IN THE AUTHOR'S CASE.
The interest of the case under discussion lies in the fact that the autopsy revealed the existence of well-marked hypertrophic stenosis of-the pylorus with dilatation of the stomach. The possibility that this condition may have been the cause of the attacks of cyclic vomiting has therefore to be considered.
Hypertrophic stenosis of the pylorus is an affection of young infants, and the only case at all comparable to the one above described that I have been able to find in the literature was recorded by Dr. F. W. Shaw [14] . Unfortunately, I have not been able to find the original paper, but it is quoted by Dr. J. Finley Bell [1] . The -patient was a boy, aged 5 years, subject to recurrent attacks of vomiting and abdominal pain, each lasting several days; death occurred after an attack lasting ten days. At the post mortem a hard mass of muscular tissue was found at the pylorus, and, while the canal admitted a probe under pressure, it was absolutely tight to fluid. No mention is made in the abstract of the acetone bodies.
On examination of the post-mortem records of the fatal cases of cyclic vomiting no mention is made either of stenosis of the pylorus or of dilatation of the stomach. [In his series of 100 cases Comby notes dilatation of stomach as having been present in twenty-five, but gives no details as to the exact physical signs on which he bases the statement.] Now, whilst it is possible that hypertrophic stenosis of the pylorus might be overlooked at an autopsy on a child past the age at which that condition is apt to be. present, yet it is impossible that it could have escaped detection in all. Whilst, therefore, it is obvious that an actual stenosis of the pylorus is not an essential factor in the disease, its presence in this case may supply a clue to the causation of some attacks of this nature. Despite the well-marked stenosis, the attacks were essentially intermittent, and it is submitted that they were due to the occurrence of pyloric spasm rendering the obstruction complete.
If we consider the current views of the pathology of hypertrophic stenosis of the pylorus, we find that pyloric spasm is credited by-many not only with the production of the symptoms, but with the production secondarily of the muscular hypertrophy. Mr. Shattock supports this view [13] , and assumes a hypereesthetic condition of the pyloric mucosa with reflex closure when the stomach tries to pass its contents into the duodenum. Koplik [9] classifies the cases according'as spasm only is present or spasm with muscular hypertrophy. G. F. Still regards spasm as the cause of the obstruction, and further is of opinion that the degree of spasm may vary at different times in the same case [16] .
We are probably justified in assuming that in the case under discussion there would be a tendency to muscular spasm. On this hypothesis, we have an adequate cause for the attacks of vomiting. So long as the spasm lasted, the obstruction would be complete. Should it persist long enough, the phenomena of acute starvation would of necessity follow, with resulting acidosis. The fatal issue followed on the inanition and exhaustion.
In the present vague condition of our knowledge, it is probable that more than one clinical entity lies hidden under the symptomatic and rather misleading name " Cyclic vomiting." It is not suggested that pyloric spasm is the active factor in all; but it is submnitted that the evidence of this case goes far to prove that recurrent pyloric spasm is quite sufficient to account for recurrent attacks of vomiting associated with other symptoms, and presenting all the features described as characteristic of cyclic vomiting.
The hypothesis of muscular spasm is consistent also with the fact that in many cases the attack commences absolutely suddenly and unexpectedly. Relaxation of the spasm would be followed by the sudden cessation of the attack which is often a very noticeable feature. In the event of death all evidence of narrowing of the pylorus would have disappeared. It would be premature to speculate on the causes that might lead to pyloric spasm in young children until further observations have been made on cases of this nature.
BEARINGS ON TREATMENT.
The indications for treatment based on the view that pyloric spasm is the cause of many attacks of cyclic vomiting harmonize with what experience has been found to be useful.
All food should be withheld from the stomach from the commencement of an attack. Lavage would also alleviate symptoms, and might quickly cut an attack short. Rectal feeding with normal saline should be instituted to replace loss of water from the tissues and to relieve the intense thirst. Glucose should be added to the saline, not only as a food, but also because the adequate utilization of fat requires the co-operation of active carbohydrate metabolism. The symptoms attributable to the acidosis may be treated by adding bicarbonate of soda to the rectal feeds. In a severe case subcutaneous injections of saline should be used. Sedatives such as morphia have been used, and would be given either hypodermically or as a suppository. In this case chloretone was tried.
DISCUSSION.
Dr. LANGMEAD said one should be careful before diagnosing a case as cyclical vomiting, and every child who had attacks of vomiting from time to time could not be said to have this special condition. He would not apply the name to a condition where there was any known morbid anatomy to account for it. The post-mortems he had made in fatal cases of this disease had not had anything wrong with the pylorus; if there had been, it could scarcely have been missed. The aetiology of cyclical vomiting was at present under a cloud, though many causes were alleged. It was certain that acetone and diacetic acid in the urine might be present in many children who showed no symptoms at all; and symptoms very like those of cyclical vomiting might be engrafted on to other diseases. Somewhat similar symptoms, due to acid intoxication, were found in diabetes, in toxic forms of pneumonia, in summer diarrhcea, and in many other states; but there remained a small group of cases in which vomiting recurred from time to time when the patient was very much prostrated by that vomiting. There was a very definite clinical picture. The child had two or three days' malaise, the temperature rose, there was a little abdominal pain, flushed face and bright eyes. The vomiting then started, and persisted no matter what was given, the vomit containing coffee-grounds material. Air-hunger followed, and acetone, diacetic acid, and / oxybutyric acid were detectable in the breath and urine in considerable quantity. In the fatal cases wbich he had seen, coma succeeded, with intervals of restlessness, almost as in meningitis, the child struggling and being controlled only with difficulty. In certain cases there was jaundice. The condition ended in a few days, though it might be delayed as long as a fortnight or more. With recovery the change came quite suddenly, and the patients then put on weight again with surprising rapidity. Post mortem, nothing definite was found except fatty change in the liver and other organs. Though he did not say that the fatty liver was the cause, he thought he could pick out from a series of livers those of patients who had died of vomiting, or delayed aneesthetic poisoning, which he regarded as analogous. The organ was a bright canary or buff colour.
Dr. SPRIGGS said that he was in entire sympathy with what Dr. Russell had said in discussing whether acidosis or acetonuria had any part in the causation of such a condition as cyclic vomiting. It had struck him in considering gastric ulcers, delayed chloroform poisoning, acute yellow atrophy, phosphorus poisoning, cyclic vomiting, other gastro-enteritic disorders in children, and the malignant vomiting of pregnancy, that in cases in which acid poisoning occurred with severity, and often with an extreme degree of liver change, there was one frequent factor-namely, persistent vomiting. At the Sheffield meeting of the British Medical Association' he had suggested that the severity of the cases followed directly on the vomiting; the acid intoxication, which might still be the cause of death, being not primary but secondary to exhaustion, and to the absence of carbohydrate food--a view he took to be in agreement with that expressed by Dr. Russell in his interesting paper. It seemed unlikely that a fatty liver was the cause of the condition; a fatty liver, like acidosis, would occur rapidly as the result of stirvation. The symptoms of diabetic coma, which was the culmination of a chronic acid poisoning, differed in some respects from that of acute acid poisoning such as occurred in the conditions he had referred to. Vomiting was not a common feature of diabetic coma, though it occurred more often when large injections of sodium-bicarbonate solution were made into a vein.
Dr. RUSSELL, in reply, said the name "cyclic vomiting " was bad, because it suggested that the vomiting came on at definitely recurring intervals. " Recurring vomiting," he considered, would be a better term. He did not say every case was due to muscular thickening of the pylorus, but that in this particular case the presence of muscular thickening led to the conclusion that superadded spasm must have been the cause of the attacks. Therefore the suggestion was that in certain cases which presented this symptom-complex, spasm without any muscular hypertrophy might be the cause of the attack; and so in the event of death, the spasm having disappeared, there would be nothing Brit. Med. Journ., 1908, ii, p. 1161.
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Russell: Cyclic or Rectrrent Vomiting to show for it. In some cases premonitory symptoms occurred, but in others the condition started quite suddenly, and that would be consonant with the idea of pyloric spasm, And, as Dr. Langmead said, they also disappeared very quickly, the child being well except for the exhaustion and wasting which had resulted from the vomiting, and that was consonant with the relaxation of the spasm. But he would not say that every case was due to pyloric spasm. He was glad to have Dr. Spriggs's confirmation of what he had said; had he not made his paper so brief, he would have been glad to refer more fully to the work done by Spriggs, Beddard, and others on the subject.
